Research on Variable Rate Equalization Charging for Power Lithium-ion Batteries by 张志
 
学校编码：10384                               分类号      密级        





硕  士  学  位  论  文 
 
动力锂电池组变倍率均衡充电技术研究 
Research on Variable Rate Equalization Charging for 
Power Lithium-ion Batteries 
张志 
指导教师姓名： 陈文芗 教授 
专  业 名 称： 精密仪器及机械 
论文提交日期： 2013  年    5   月 
论文答辩时间： 2013  年        月 
学位授予日期： 2013  年        月 
 
答辩委员会主席：           
评    阅    人：           
 





















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的





























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 






                             声明人（签名）： 


































































Energy and environmental is an important foundation for the sustainable 
development of society, and electric cars become the focus of future development and 
competitive in the global auto industry. Lithium-ion batteries as energy storage 
devices of the electric car, its overall performance and service life are the key factors 
restricting the rapid development of electric vehicles. And inconsistency of 
lithium-ion battery pack is one of the important reasons resulting in a decline in 
battery performance, therefore, study how to reduce the inconsistencies of the 
lithium-ion battery pack to improve battery efficiency and service life are important.  
To study the single cells by inconsistency in the lithium-ion battery pack lead 
hazards, and research the common lithium-ion battery equalization charging and 
discharging way of advantages and disadvantages, this article made variable rate 
equalization charging for lithium-ion batteries. On the basis of the main charging 
current, increase the auxiliary charging current, depending on the single battery state 
of charge used different rate charging, so as to achieve the purpose of equalization 
charging. 
The article introduce the hardware design and software design of the variable rate 
equalization charging, including equalization charging control, battery state detection 
module, main charging module, equalization module. The main module charging 
using full bridge converters topology, equalization charging using single flyback 
converter topology, they has undertaken an in-depth analysis. We also complete the 
parameters determination and calculation. In order to solve the battery information 
collection, proposes a series battery voltage measurement method of time sharing 
access, this method solve the common-mode signal problems of the in-line battery 
voltage detection. On the basis of a lot of theoretical work, test prototype was 
produced, and built a equalization charging system experimental platform of 40Ah 















series using equalization charging in order to show the charging time. Experiments 
have shown that variable rate charging method can be a good solution to the 
equalization charging problem of different state of charge single cells in a series. 20 
cells were using variable rate equalization charging and without the equalization 
charging. Experimental results also show that variable rate equalization charging can 
effectively solve the equalization charging problem of different state of charge single 
cells in a series. 
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理局发布的统计信息显示，截止 2011 年 8 月，我国机动车的保有量达到 2.19 亿

















































表 1.1 电动汽车用蓄电池 
电池类型 比能量 
( /W h kg⋅ ) 
比功率 
( /W kg ) 
能量密度 
( /W h L⋅ ) 
功率密度 
( /W L ) 
循环寿命 
（次） 
铅酸电池 35 130 90 500 400--600 
镍氢电池 80 225 143 470 1000 以上 
锂离子电池 100 200 215 778 1200 以上 
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